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<210> 1 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 

<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



1 



<400> 2 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

tgacctgcag gtttgcacag aggatggccc atgtt 35 

<210> 4 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

cattctagat ccctaaactt tacagcaaac cggcat 36 

<210> 5 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 5 

catttcctgc aggcaaagga gatgagcgta atggtgatca tggaaatctt cattacaggt 60 
ctgc 64 



<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gggcgagcta gaagagctcc aaaacccgcg aaaactaacc catcaacatc 50 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 7 

tgagtgcaaa tttgacctca tcgtcagcaa 

<210> 8 
<211> 64 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccagcctaca caatcgctca agacgtgtaa tgcaaggttt cataagcaag atggtattgt 60 
ggca 64 

<210> 9 



3 



1 



<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

ggctaattcc catgtcagcc gttaagtgtt gcagataacg ccttgcccgt caaatatgcc 60 
gag 63 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

acaggctgtt ccatgcctct gcagagggcg 30 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

gcattacacg tcttgagcga ttgtgtaggc 30 

<210> 12 
<211> 32 
<212> DNA 



4 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggaacactta acggctgaca tgggaattag cc 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

atgacccaca cttgcaacaa ggcgatttgc 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

gaaggggttg ccttgtttga tgccactggc 

<210> 15 
<211> 4310 
<212> DNA 

<213> Methylophilus methylotrophus 



<220> 



• 



<221> CDS 

<222> (1236) . . (2363) 
<400> 15 

tgagtgcaaa tttgacctca tcgtcagcaa cccgccttat atcgaaggca atgacccaca 60 



cttgcaacaa 


ggcgatttgc 


gcttcgaacc 


tttatcagcc 


ctggcatccg 


gtgctgatgg 


120 


tctgcaagat 


atccgccaga 


tcattgccca 


ggcacccgcc 


tacttaaatg 


aagggggctg 


180 


gttgatgctg 


gaacatggtt 


acaaccaagc 


tccagcagtc 


caaaaattat 


tgaacgcaca 


240 


tggttttcaa 


gacatccaaa 


ccatcaagga 


tctgggcgat 


aatcctcgcg 


tcacccttgg 


300 


acaaataggc 


agcaccaacc 


cagtatgatt 


tttgcttgag 


taaagatacg 


ttagtctcaa 


360 


gtatcatttt 


ctggaaaaaa 


cattatgcaa 


tctatcccac 


atatcaaagc 


cgttttattt 


420 


gacctggatg 


gcgtgctcta 


catcggcaaa 


cagctgattc 


ccggcgcatt 


gtccgctgtg 


480 


gcacagttgc 


gcaaagcagg 


gattgccgtg 


cgctttgtca 


ccaataccag 


cacactttcc 


540 


ctaaactcac 


tccagcaaaa 


gctgaacgac 


ctcggcttca 


atacggtgcc 


cgaagaaatc 


600 


atgagtgcac 


cacaagcgac 


catccagtat 


ttaaaaaagc 


aatccaatcc 


ggtttgcaaa 


660 


ctattgctgg 


cagaggacgt 


taaaaaggac 


tttgcctgct 


ttgaccagtc 


tgcaaccgca 


720 


gccaattatg 


tggtgattgg 


tgatatcggt 


gaccagtggt 


cttatgagtt 


attgaatgaa 


780 


gtgtttcatt 


gcctggtgaa 


tggtgctcag 


ttaatcgcga 


ttcataaaaa 


ccgtttctgg 


840 


caaaccgaaa 


ctggcttgca 


aatggatatt 


ggtgcctttg 


ttaccggcct 


ggaatatgcc 


900 


agcaacaccc 


aggccatgct 


catgggtaaa 


ccttcccgcc 


attttttcaa 


tcaggtggtg 


960 



gatacattac ggatgaagcc ttctgatatc gtgatggtgg gtgacgatat tgatgccgat 1020 
gtgggtggcg cgcaggatgc tggactgcat ggcattctgg tgaaaaccgg caagtaccgc 1080 
gaaacctata cccgcctttc agcgattgag ccagatgcga ttatccaatc cgtcgcagac 1140 
cttcccacgt tgctgggttg tttatcgatt cagacccatt aaacgcaact tagcctgtct 1200 
cgccgtttcg gcatgctgca tagtataatc gcggc atg tct gaa teg aat tct 1253 

Met Ser Glu Ser Asn Ser 
1 5 

gtt ggt ate gtt aaa gcg cag gtt gcg cac ttc acc cag ccg ctg acc 1301 
Val Gly He Val Lys Ala Gin Val Ala His Phe Thr Gin Pro Leu Thr 

10 15 20 

ctt aaa age ggc get gtg ttg cca caa tac cat ctt get tat gaa acc 134 9 
Leu Lys Ser Gly Ala Val Leu Pro Gin Tyr His Leu Ala Tyr Glu Thr 

25 30 35 

tat ggt gaa ctc.aac gcg gec aaa acc aat gcg gta ttg att tgt cac 1397 
Tyr Gly Glu Leu Asn Ala Ala Lys Thr Asn Ala Val Leu He Cys His 
40 45 50 



6 



gcc ttg tec ggc aat cat cat gtc get ggt cgc tat teg ccg gaa gat 1445 
Ala Leu Ser Gly Asn His His Val Ala Gly Arg Tyr Ser Pro Glu Asp 

55 60 65 70 

aaa tat cct ggc tgg tgg gat aac ctt gtt ggc ccc ggt aag cca ctg 14 93 
Lys Tyr Pro Gly Trp Trp Asp Asn Leu Val Gly Pro Gly Lys Pro Leu 

75 80 85 

gat acc aac aag ttt ttt gtg att ggc etc aac aat ctg ggc ggc tgt 1541 
Asp Thr Asn Lys Phe Phe Val lie Gly Leu Asn Asn Leu Gly Gly Cys 

90 95 100 

cac ggt agt age ggc cct tec age gta aat cca etc act gac egg cct 158 9 
His Gly Ser Ser Gly Pro Ser Ser Val Asn Pro Leu Thr Asp Arg Pro 

105 110 115 

tac agt gca acg ttc cca gtc gtg acg gta gaa gac tgg gtg gaa tct 1637 
Tyr Ser Ala Thr Phe Pro Val Val Thr Val Glu Asp Trp Val Glu Ser 

120 125 130 

cag gcg cgc ctg ttg gat tat ctt gga att gac caa ctg gca gcc gtg 1685 
Gin Ala Arg Leu Leu Asp Tyr Leu Gly lie Asp Gin Leu Ala Ala Val 
135 140 145 150 

att ggt ggc age ctg gga ggc atg caa gcg ctg cac tgg aat att gtc 1733 
lie Gly Gly Ser Leu Gly Gly Met Gin Ala Leu His Trp Asn lie Val 

155 160 165 

tac ccc gag cgt gta egg cat gcc ttt gtc att gcc tct gcg ccc aac 1781 
Tyr Pro Glu Arg Val Arg His Ala Phe Val lie Ala Ser Ala Pro Asn 

170 175 180 

ctg acc gca cag aac atg gcc ttt aac gaa gtg gca cgc cag gcg att 1829 
Leu Thr Ala Gin Asn Met Ala Phe Asn Glu Val Ala Arg Gin Ala lie 

185 190 195 

att acc gac ccc gag ttt ttt gac ggc gat tat tat aat cat ggc acc 1877 
lie Thr Asp Pro Glu Phe Phe Asp Gly Asp Tyr Tyr Asn His Gly Thr 

200 205 210 

gtc ccc cgc cgc ggc ttg cgt att gcc cgt atg ctg ggg cat ate acc 1925 
Val Pro Arg Arg Gly Leu Arg lie Ala Arg Met Leu Gly His lie Thr 
215 220 225 230 

tac ttg tea gat gac gcc atg ggt gaa aaa ttt ggc cgc aaa ttg cgc 1973 
Tyr Leu Ser Asp Asp Ala Met Gly Glu Lys Phe Gly Arg Lys Leu Arg 
235 240 245 
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cat ggc gat gtg aag tac age ttt gat gtc gaa ttt gaa atg gaa tct 2021 
His Gly Asp Val Lys Tyr Ser Phe Asp Val Glu Phe Glu Met Glu Ser 

250 255 260 

tac ttg cgc tat cag ggc gac aag ttt gec ggg gaa ttt gat gec aac 2069 
Tyr Leu Arg Tyr Gin Gly Asp Lys Phe Ala Gly Glu Phe Asp Ala Asn 

265 270 275 

acc tat ttg cgc atg aca cgc gca ctg gac tat ttt gac ccg gec etc 2117 
Thr Tyr Leu Arg Met Thr Arg Ala Leu Asp Tyr Phe Asp Pro Ala Leu 

280 285 290 

gat tat gac ggc aat tta age aag gcg etc age cgt gee aag. gee aag 2165 
Asp Tyr Asp Gly Asn Leu Ser Lys Ala Leu Ser Arg Ala Lys Ala Lys 
295 300 305 310 

ttt gtc gtc ate teg ttt acc act gac tgg cgc ttt teg cct gec cgc 2213 
Phe Val Val lie Ser Phe Thr Thr Asp Trp Arg Phe Ser Pro Ala Arg 

315 320 325 

tea cgc gaa att gtc cag gee ttg ctg gat aac gec ttg ccc gtc aaa 2261 
Ser Arg Glu lie Val Gin Ala Leu Leu Asp Asn Ala Leu Pro Val Lys 

330 335 340 

tat gee gag gta act tct gee cat ggc cat gac get ttc ttg atg ccg 2309 
Tyr Ala Glu Val Thr Ser Ala His Gly His Asp Ala Phe Leu Met Pro 

345 350 355 

gat gcg cat tac cac gee ate atg cgc gee tac ctg gag caa ate aaa 2357 
Asp Ala His Tyr His Ala lie Met Arg Ala Tyr Leu Glu Gin lie Lys 

360 365 370 

gta tga egaatgeaaa tattaccaat attcgcccag actttgeatt aattacaaac 2413 
Val 
375 

tgggtgcaag caaaagecaa agtgctggat ctcggttgtg gcgatggcac actgctcacg 2473 
catttacatg aaaccctgag caccaccggc tatggcatcg aaaaagatga tggtaactgg 2533 
ctggcagcct taaaaaaegg ggtggacgtg attcaaatga accttgaaga aggcctgtcc 2593 
ggctttgaag accagtcatt cgacacggtc atcctgtcgc agactttgea agccatgcac 2653 
aatactgaga geategtgea egaaatgetg cgtgttggcc gcgaaatcat cgtgactttc 2713 
cccaattttg gctattggcg caaccgcctg caaatcacgc tggggaatat gccggtctcc 2773 
aaaagcctgc catatcaatg gtatgacacg cccaacgtgc atttatgeae catccacgac 2833 
tttgaccact tttgccgcca gcacaacatt caagtcattg aacgtaaagt gattaccgat 2893 
ggecaggata ttcatttttt gcctaacctg ctgggcaatc tcgcaatgta ccggttgaaa 2953 
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0 



cgcgccgcct aatcccgaca agagaccaaa gggtgccctt aagaaagatt gagcgctttc 3013 
aggcgccggt aaagcgtatt tcggcttaac cccaactgac gggaaacggc cgaaatattg 3073 
ccgccatgct gcagcatggc ctgccggatg gcttcatcgt tttgggcttt caagttgccg 3133 
gctgctaacg ctggccgtgc agaaccgacg ggtgtagaag gttcgctgat ggggtacatt 3193 
tcatcgagaa agtcctgcat caaatgctgg cggccaatca cgccgccatc tgccaaggcc 3253 
acggccgtgc gcaacacatt atgcaactgg cgtacattgc ccggccaagg atgcgcatta 3313 
aacagtgcca tgacctcatc acttaagctg gcttgtggcg cctgttcgat ttgcagaatc 3373 
acctgaatca gccttgccat atccagccgc tcgcgtagcg caggtaactg cacactcaag 3433 
ccattgatgc ggtaatatag atcactgcga aactcgcccg ctgccacttt gtcttttaac 34 93 
ttctgattcg tcgcgctcag cagcataaag ttgaccggaa tcgccttgct gcctcccaac 3553 
ggggtgacac tgcgctcttg cagcacgcgt aacaagcgtg cttgtagcga cagcggcata 3613 
tcgccaatct catccaagaa caaggtgccg ccatccgctt gctgaatctt gccaatattg 3673 
cctttgcgtt tcgccccggt gtacgcgccc tcctcatagc caaacagttc ggcttcaatc 3733 
agcccttctg gcaaggccgc acagttgacg gcaataaacg gcttgttgcg gcgcgcactg 3793. 
gcgtcatgaa tggcacggga aaataattct ttacccgcgc cggtttcgcc gagaatcagc 3853 
accggaatgt ccttatccag cacttgtttg acctgggtga tcgccaattt aaattggggg 3913 
tcaccactat cgagcagctc caggctggcc gcagattcgc gtggcgtcat cgccactggc 3973 
tttttggcga tagtggctgg ctggctggtc gatgcacgcg caaacaaacg ggcgccattg 4033 
cgcagatgca agggaaatag gacatcagca tttaaaccgc gctgcttgaa cgaggcccat 4093 
gactcgtcaa aaatgtcttc aaaagcaata cggcgcgcag acagactatc ctggtccagc 4153 
ggcaaaccaa actggaactg gccgctacgg ttaatggcct gcaactggcc agtggcatca 4213 
aacaaggcaa ccccttccca taaagtgcca ataaactctg gccgcacatg aaagtgcaca 4273 
ccaatctcgc cctctgcaga ggcatggaac agcctgt 4310 

<210> 16 
<211> 375 
<212> PRT 

<213> Methylophilus methylotrophus 
<400> 16 

Met Ser Glu Ser Asn Ser Val Gly He Val Lys Ala Gin Val Ala His 

15 10 15 

Phe Thr Gin Pro Leu Thr Leu Lys Ser Gly Ala Val Leu Pro Gin Tyr 

20 25 30 

His Leu Ala Tyr Glu Thr Tyr Gly Glu Leu Asn Ala Ala Lys Thr Asn 
35 40 45 
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Ala Val Leu He Cys His Ala Leu Ser Gly Asn His His Val Ala Gly 

50 55 60 

Arg Tyr Ser Pro Glu Asp Lys Tyr Pro Gly Trp Trp Asp Asn Leu Val 

65 70 75 80 

Gly Pro Gly Lys Pro Leu Asp Thr Asn Lys Phe Phe Val He Gly Leu 

85 90 95 

Asn Asn Leu Gly Gly Cys His Gly Ser Ser Gly Pro Ser Ser Val Asn 

100 105 110 

Pro Leu Thr Asp Arg Pro Tyr Ser Ala Thr Phe Pro Val Val Thr Val 

115 120 125 

Glu Asp Trp Val Glu Ser Gin Ala Arg Leu Leu Asp Tyr Leu Gly He 

130 135 140 

Asp Gin Leu Ala Ala Val He Gly Gly Ser Leu Gly Gly Met Gin Ala 
145 150 155 160 

Leu His Trp Asn He Val Tyr Pro Glu Arg Val Arg His Ala Phe Val 

165 170 175 

He Ala Ser Ala Pro Asn Leu Thr Ala Gin Asn Met Ala Phe Asn Glu 

180 185 190 

Val Ala Arg Gin Ala He He Thr Asp Pro Glu Phe Phe Asp Gly Asp 

195 200 205 

Tyr Tyr Asn His Gly Thr Val Pro Arg Arg Gly Leu Arg He Ala Arg 

210 215 220 

Met Leu Gly His He Thr Tyr Leu Ser Asp Asp Ala Met Gly Glu Lys 
225 230 235 240 

Phe Gly Arg Lys Leu Arg His Gly Asp Val Lys Tyr Ser Phe Asp Val 

245 250 255 

Glu Phe Glu Met Glu Ser Tyr Leu Arg Tyr Gin Gly Asp Lys Phe Ala 

260 265 270 

Gly Glu Phe Asp Ala Asn Thr Tyr Leu Arg Met Thr Arg Ala Leu Asp 

275 280 285 

Tyr Phe Asp Pro Ala Leu Asp Tyr Asp Gly Asn Leu Ser Lys Ala Leu 

290 295 300 

Ser Arg Ala Lys Ala Lys Phe Val Val He Ser Phe Thr Thr Asp Trp 
305 310 315 320 

Arg Phe Ser Pro Ala Arg Ser Arg Glu He Val Gin Ala Leu Leu Asp 
325 330 335 
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Asn Ala Leu Pro Val Lys Tyr Ala Glu Val Thr Ser Ala His Gly His 

340 345 350 

Asp Ala Phe Leu Met Pro Asp Ala His Tyr His Ala lie Met Arg Ala 

355 360 365 

Tyr Leu Glu Gin lie Lys Val 
370 375 

<210> 17 
<211> 711 
<212> DNA 

<213> Brevibacterium lactof ermentum 

<220> 

<221> CDS 

<222> (1) . . (711) 

<400> 17 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gec agt 48 
Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

ctt tta ctg tec ate gga ccg cag aat gta ctg gtg att aaa caa gga 96 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

att aag cgc gaa gga etc att gcg gtt ctt etc gtg tgt tta att tct 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

gac gtc ttt ttg ttc ate gee ggc acc ttg ggc gtt gat ctt ttg tec 192 
Asp Val Phe Leu Phe lie Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gec gcg ccg ate gtg etc gat att atg cgc tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 

65 70 75 80 

tac ctg tta tgg ttt gee gtc atg gca gcg aaa gac gee atg aca aac 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa gcg cca cag ate att gaa gaa aca gaa cca acc gtg ccc 336 
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Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gac acg cct ttg ggc ggt teg gcg gtg gec act gac acg cgc aac 384 
Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

egg gtg egg gtg gag gtg age gtc gat aag cag egg gtt tgg gta aag 432 
Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

ccc atg ttg atg gca ate gtg ctg ace tgg ttg aac ccg aat gcg tat 480 
Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

ttg gac gcg ttt gtg ttt ate ggc ggc gtc ggc gcg caa tac ggc gac 528 
Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

ace gga egg tgg att ttc gec get ggc gcg ttc gcg gca age ctg ate 576 
Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

tgg ttc ccg ctg gtg ggt ttc ggc gca gca gca ttg tea cgc ccg ctg 624 
Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

tec age ccc aag gtg tgg cgc tgg ate aac gtc gtc gtg gca gtt gtg 672 
Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

atg acc gca ttg gec ate aaa ctg atg ttg atg ggt tag 711 
Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 18 
<211> 236 
<212> PRT 

<213> Brevibacterium lactof ermentum 
<400> 18 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 
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4> 0 



20 25 30 

lie Lys Arg Glu Gly Leu lie Ala Val Leu Leu Val Cys Leu lie Ser 

35 40 45 

Asp Val Phe Leu Phe lie Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro lie Val Leu Asp lie Met Arg Trp Gly Gly lie Ala 

65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

Met Thr Ala Leu Ala lie Lys Leu Met Leu Met Gly 
225 230 235 
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